Searching PAJ 



1/2 s<—is 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2001 -352072 

(43)Date of publication of application : 21.12.2001 



(51)Int.CI. H01L 29/786 

G02F 1/13 
G02F 1/1368 
G09F 9/00 
G09F 9/30 
H01L 21/3205 



(21 Application number : 2001-087018 (71)Applicant : MATSUSHITA ELECTRIC IND CO LTD 

(22)Date of filing : 28.03.1994 (72)Inventor : KATO TAKEHISA 

EMOTO FUMIAKI 

SENDA KOJI 



(54) THIN-FILM TRANSISTOR ARRAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To inspect disconnection or short- 
circuit of a signal line, and the fault of a thin-film transistor, 
without having to increase the board area of a thin-film transistor 
array. 

SOLUTION: On a substrate, a plurality of parallel signal lines 4 and 
a plurality of scanning lines 5 which cross the signal lines being 
electrically insulated from the signal lines, are formed, and 
transistors 6, whose source and gate are connected to the signal 
line 4 and scanning line 5, respectively, are formed at the 
intersections between the signal lines 4 and scanning lines 5. 
Between the terminal of each signal line 4 and a power line 15, a 
capacitive element 14 is inserted. By measuring the potential and 
current of the capacitive elements 1 4 via the signal lines 4, after 
charging the capacitive elements 14 for a specified period of time, 
disconnection or short-circuit of the signal lines 4, or the fault of 
the transistors 6 of a display section is inspected. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Thin film transistor array by which the transistor by which the source was connected to the 
signal line and the gate was connected to the scanning line, respectively is formed on the substrate in a 
part for the intersection of the scanning line which is electrically insulated by two or more parallel signal 
lines and said signal line, and intersects them, and said signal line and scanning line, and insertion 
connection of the capacitative element was made between the end of each of said signal line, and the 
highway. 

[Claim 2] Thin film transistor array according to claim 1 by which the horizontal scanning circuit which 
switches a signal line, and the vertical-scanning circuit which switches the scanning line used the thin 
film transistor, and was formed on the same substrate with the transistor prepared in a part for the 
intersection of a signal line, the scanning line, a signal line, and the scanning line, and the capacitative 
element. 



[Translation done.] 



http://www4.ipdl. ncipi.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A°/o2F%2Fwww4.ipdl.n... 8/25/2006 



JP,2001-352072,A [DETAILED DESCRIPTION] 



Page 1 of 4 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thin film transistor array used for an active-matrix 

mold liquid crystal display etc. 

[0002] 

[Description of the Prior Art] In recent years, the technique which forms the thin film transistor using 
the amorphous silicon film or a polycrystal silicone film in a large area substrate is developed, and the 
active-matrix mold liquid crystal display which chooses a pixel electrode by using this thin film 
transistor as a switching element is put in practical use. Furthermore, a drive circuit is constituted from a 
thin film transistor using a polycrystal silicone film, and the liquid crystal display using thin film 
transistor array with a built-in circumference circuit formed on the same substrate as the thin film 
transistor as a switching element is also being put in practical use. However, by the thin film transistor 
array for using it for a liquid crystal display, since an element number also becomes hundreds of 
thousands of elements, many things are examined also about the inspection approach. 
[0003] About conventional thin film transistor array and its conventional inspection approach, a liquid 
crystal display is explained as an example below. 

[0004] Drawing showing the circuitry by which drawin g 4 (a) supplies a video signal to the video-signal 
line of the conventional thin film transistor array, and drawing 4 (b) are drawings showing the circuitry 
of the display of this thin film transistor array. These drawings show the important section of the liquid 
crystal display of an active-matrix mold. The horizontal scanning circuit where 1 consists of a shift 
register etc., and 2 A video signal line, A video-signal line and 5 the analog switch with which 3 
switches a video signal, and 4 A vertical-scanning line, Auxiliary capacity for the pixel transistor with 
which 6 supplies a video signal to the below-mentioned pixel, and 7 to hold a video signal, The pixel 
electrode by which 8 was connected to the drain of the pixel transistor 6, and 9 A counterelectrode, The 
checking transistor used only in case 10 inspects liquid crystal and 1 1 inspects thin film transistor array, 
The common source line which 12 connected the source of the checking transistor 1 1 in common, and 
was pulled out to the exterior, and 13 are the common drain lines which connected the drain of the 
checking transistor 1 1 in common, and were pulled out to the exterior. In addition, in these drawings, it 
omitted in order to simplify illustration about the vertical-scanning circuit for supplying a signal to the 
vertical-scanning line 5. Moreover, since the mobility of the channel section is small, a drive circuit 
cannot be constituted from thin film transistor array using the amorphous silicon film as semi-conductor 
film on the same substrate, but the part and vertical-scanning circuit of drawing 4 (a) serve as external, 
and only a part for the display shown in drawing 4 (b) is formed on a substrate as thin film transistor 
array. On the other hand, in the thin film transistor array using the single crystal silicone film single- 
crystal-ized by a polycrystal silicone film or laser annealing as semi-conductor film, since the mobility 
of the channel section is large, a surrounding drive circuit can also be formed on a substrate at 
coincidence. 

[0005] About the thin film transistor array constituted as mentioned above, the actuation is explained 
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below. 

[0006] As shown in drawing 4 (a), a source electrode is connected to the video signal line 2, and the 
drain electrode is connected to the video-signal line 4 for the gate electrode of the analog switch 3 which 
is an N type transistor at the outgoing end 1 of the horizontal scanning circuit 1 - n. Moreover, as the 
display of a liquid crystal display is shown in drawing 4 (b), the pixel transistor 6 is formed in the 
intersection of the video-signal line 4 and the vertical-scanning line 5, a source electrode is connected to 
the video-signal line 4, and the drain electrode is connected to the pixel electrode 8 for the gate electrode 
at the vertical-scanning line 5, respectively. Although a detail is omitted and is shown in equal circuit by 
drawing^ (b), it has the composition that the pixel electrode 8 and the counterelectrode 9 countered on 
both sides of liquid crystal 1 0 electrically. 

[0007] Common connection of the video signals VI, V2, and V3 is made every three of the video-signal 
line 4, and they choose the video-signal line 4 with the signal from the horizontal scanning circuit 1 , and 
are supplied. Synchronizing with this video signal, the vertical-scanning line 5 is chosen by the signal 
from a vertical-scanning circuit (not shown), the pixel transistor 6 turns on, and a video signal is 
supplied to the pixel electrode 8. 

[0008] Next, the inspection approach of the thin film transistor array which has the above-mentioned 
configuration is explained. 

[0009] In the thin film transistor array which has circuitry shown in drawing 4 (a) and (b), the electrical 
potential difference between the common source line 12 and a common drain line is impressed, and the 
checking transistor 1 1 is turned on with the output from the horizontal scanning circuit 1, measuring a 
current. If a current flows at this time, it will mean that the checking transistor 1 1 had turned on and 
there will be no open circuit in a signal line as a result, but if a current does not flow, the open circuit 
has arisen in somewhere in signal lines. However, it is conditions that the checking transistor 1 1 
operates normally. 
[0010] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional 
configuration, since the checking transistor was built in, when the substrate area of thin film transistor 
array became large, since normal actuation of thin film transistor array was barred and the extraneous 
article was added when the gate of a checking transistor had leak, it had the technical problem that the 
yield of thin film transistor array would be lowered. 

[001 1] An open circuit of a signal line and inspection other than a short circuit are also aimed at offering 
the thin film transistor array made possible and its inspection approach, without this invention's solving 
the above-mentioned conventional technical problem, and enlarging substrate area of thin film transistor 
array. 
[0012] 

[Means for Solving the Problem] In order to attain this purpose, the thin film transistor array of this 
invention has the configuration equipped with the capacitative element between the end of a signal line, 
and the highway, and the inspection approach of the thin film transistor array of this invention charges a 
capacitative element through the input edge of a signal line, and measures the electrical potential 
difference or current in an input edge of a signal line after fixed time amount progress. 
[0013] An open circuit near the end of a signal line is also easily detectable by the current at the time of 
measurement decreasing, since a capacitative element is not charged by this configuration when the 
signal line is disconnected, and choosing appropriately the ratio of the capacity of a capacitative 
element, and the stray capacity which the signal line has. Moreover, after carrying out fixed time amount 
charge, the short circuit between signal lines, the short circuit of the transistor connected to the signal 
line, etc. are detectable by measuring an electrical potential difference at the input edge of a signal line. 
[0014] 

[Example] The thin film transistor array in one example and its inspection approach of this invention are 
explained below, referring to a drawing. 

[0015] Drawing showing circuitry for drawing 1 (a) to supply a video signal to the video-signal line in 
the thin film transistor array of the 1st example of this invention and drawin g 1 (b) are drawings 
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showing the circuitry of the display of this thin film transistor array. In these drawings, the same sign is 
given to the same part as the conventional example shown in drawing 4 (a) and (b), and explanation is 
omitted. Moreover, in these drawings, the capacitative element by which 14 was connected to the end of 
the video-signal line 4, and 15 are the power-source lines to which the capacitative element 14 was 
connected. It is not concerned especially with this value although the stray capacity and this extent of the 
video-signal line 4 are suitable for the capacity of a capacitative element 14. Illustration was omitted 
about the vertical-scanning circuit which supplies a driving signal to the vertical-scanning line 5. In 
addition, in this example, although one terminal has connected to the power-source line 15 the other-end 
child of the capacitative element 14 connected to the end of the video-signal line 4, if it is the highway 
of fixed potential, it will not adhere to a power-source line. 

[0016] Although the above thin film transistor array is divided and explained to the display shown in the 
circuit part and drawin g 1 (b) for supplying a video signal to the video-signal line shown in drawing 1 
(a) Although the circuit part for supplying a video signal and a scan signal serves as an external circuit 
in forming the pixel transistor 6 by the amorphous silicon film When forming the pixel transistor 6 with 
a polycrystal silicone film or a single crystal silicone film, the circuit part for supplying a video signal 
and a scan signal to the pixel transistor 6 and coincidence can be formed on the same substrate. 
Moreover, a capacitative element 14 can be easily formed on a substrate in the process which forms a 
thin film transistor. 

[0017] In addition, about the usual actuation of the above-mentioned thin film transistor array, it is the 
same as the conventional example shown in drawin g 4 (a) and (b), and omits. 

[001 8] Next, the inspection approach of the thin film transistor array in one example of this invention is 
explained. Drawing and drawin g 3 explaining the step to which drawing 2 charges the capacitative 
element in the inspection approach of the thin film transistor array of this invention are drawing for 
explaining the step of the amplitude measurement in the inspection approach of the thin film transistor 
array of this invention. In addition, in these drawings, only the horizontal scanning circuit of thin film 
transistor array shown in drawing 1 (a) and (b) and the part of an analog switch were shown, and 
illustration was omitted about the display and the vertical-scanning circuit. In addition, in drawing 2 and 
drawing 3 , in the transistor 2 1 , 22, and 23 indicate a video signal input terminal and the circuit for [ 24 ] 
measurement in a voltage source and 25 to be, and 26, the power source of a transistor 25 and 27 show 
resistance, and 28 shows the output terminal of a transistor 25. 

[0019] As first shown in drawing 2 , an electrical potential difference is impressed from a voltage source 
24 to the video-signal line 4 through the video input terminals 21-23, and the capacitative element 14 
shown in drawingJL (b) is charged. Next, as shown in drawin g 3 , a measuring circuit is connected 
instead of a voltage source 24, the horizontal scanning circuit 1 is scanned, measuring the output 
obtained by the output terminal 28 of a transistor 25, and the potential of each video-signal line 4 is 
measured. Although the video signal input terminals 21-23 are switched one by one and measured at this 
time If the video-signal line 4 is normal, the electrical potential difference charged by the capacitative 
element 14 will be impressed to the gate of a transistor 25, and the output of an output terminal 28 will 
serve as a low level. Since a predetermined electrical potential difference will not be impressed to the 
gate of a transistor 25 if open-circuit or video-signal line 4 comrades have connected [ the video-signal 
line 4 ] too hastily, a transistor 25 does not turn on but the output of an output terminal 28 is high-level. 
That it can inspect by this inspection approach can inspect an open circuit of a signal line and not only a 
short circuit but the short circuit between source drains of the transistor 6 of a display by which the 
source was connected to the video-signal line 4 or the short circuit between the source gates. 
[0020] Although an electrical potential difference is not impressed to the scanning line 5 and the 
transistor 6 of a display is not turned on by the above inspection approach, the transistor 6 of a display 
can be inspected by choosing the scanning line 5, making a transistor 6 turn on, and conducting the 
above-mentioned inspection. That is, as the scanning line 5 is chosen, the transistor 6 of one train is 
made to turn on, the video-signal line 4 is chosen by the horizontal scanning circuit 1 and it is shown in 
drawing_2 , an electrical potential difference is impressed through the video signal input terminals 21-23. 
Next, identification of a failure part is attained by measuring an electrical potential difference or a 
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current by the approach shown in drawing 3 . 
[0021] 

[Effect of the Invention] This invention has the configuration which inserted the capacitative element 
between the end of the signal line of thin film transistor array, and the power-source line, and can realize 
an open circuit of a signal line, a short circuit, the outstanding thin film transistor array that can detect 
the defect of the transistor of a display, and its inspection approach. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing. 1] 
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[Drawing. 2] 
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[Drawing 4] 
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